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For: ACTIVE AGENT DELIVERY SYSTEMS, MEDICAL DEVICES. AND METHODS 

Remarks 

The Office Action mailed March 30, 2006 has been received and reviewed. The 
pending claims are claims 1-74. Reconsideration and withdrawal of the rejections are 
respectfully requested. 

Information Disclosure Statement 

Applicants have not received an initialed copy of the 1449 forms submitted with 
the Information Disclosure Statement filed on January 22, 2004. In addition, the Examiner 
returned a copy of the 1449 form submitted with the Information Disclosure Statement filed on 
December 16, 2003, but did not initial the Foreign Patents on that form. A copy of the 1449 
forms and a copy of the date stamped postcards are enclosed as Exhibit C for the Examiner's 
convenience. Pursuant to the provisions of M.P.E.P. §609, Applicants request that a copy of the 
1449 fbims, marked as being considered and initialed by the Examiner, be returned with the next 
Official Communication. 

The Art Rejections 

The Examiner rejected claims 1-74 under 35 U.S.C. § 102(b) as being 
unpatentable by Hossainy et al. (U.S. Patent No. 6,153,252). This rejection is respectfully 
traversed. 

The Examiner rejected claims 1-74 under 35 U.S.C. § 102(b) as being 
unpatentable by Whitbourne et al. (U.S. Patent No. 6,1 10,483). This rejection is respectfully 
traversed. 

The Examiner rejected claims 1-74 under 35 U.S.C. § 103(a) as being 
unpatentable over Hossainy et al. (U.S. Patent No. 6,1 53,252). This rejection is respectfully 
traversed. 

The Examiner rejected claims 1-74 under 35 U.S.C. § 103(a) as being 
unpatentable over Whitbourne et al. (U.S. Patent No. 6,1 10,483). This rejection is respectfully 
traversed. 

Hossainy et al. is directed to a method of coating to prevent bridging in a stent. 
They disclose using polymer barrier layers to control drug release. The barrier can include 
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homopolymers, blends, or multilayers of polymers. Columns 4-6 provide very long laundry lists 
of polymers, including both stable polymers and biodegradable polymers. There is no specific 
disclosure of miscible polymer blends, and no specific disclosure of the correlation of miscible 
polymer blends with the delivery (release) of an active agent (e.g., drug). Actually, only one 
copolymer was used in all the working examples. No polymer blend was exemplified. 

Whitboame et aL is directed to providing lubricious coatings. They disclose 
using a stabilizing polymer with a hydrophilic polymer and/or bioactive agent. Although blends 
of polymers are disclosed, columns 5-6 provide very long laundry lists of polymers, including 
stabilizing and hydrophilic polymers. Although they mention drug release and exemplify drug 
release formulations, there is no release data and no specific disclosure of the correlation of 
miscible polymer blends with the delivery (release) of an active agent (e.g., drug). In fact, 
Whitbouine et al. state that time release of drag could be controlled through the interactions 
between drug and stabilizing polymers (see, e.g., column 3, lines 56-59), Furthermore, 
Whitbouine et al. suggest that a stabilizing polymer is preferred to be crosslinkable to trap the 
hydrophilic components (see, e.g., column 4, lines 63-65 and column 6, lines 46-58). These 
concepts are not relevant to polymer miscibility, which is related to the polymer-polymer 
interactions. Although Example 15 includes two hydrophilic polymers: PVP and an acrylic 
copolymer with hydroxyl groups, and a hydrophobic drug, no release data is presented. 
Furthermore, it is not believed that such a polymer pair can control the release of the 
hydrophobic drug. 

Thus, neither Hossainy et al. nor Whitbouine et al. provide a specific disclosure 
of a miscible polymer blend including an active agent as recited in Applicants' claims. 

Both Hossainy et al. and Whitbourae et al. disclose laundry lists of polymers that 
include, among others, those recited by Applicants 1 claims (e.g., columns 4-6 of Hossainy et aL 
and columns 5-6 of Whitbourne et al.). Many of the individually listed polymers are defining 
classes, and thus, broad genera of polymers. Also, where the term "blend" is used (e.g., column 
7, line 28 of Hossainy et al.), & "miscible" blend is not the only interpretation. See, for example, 
Exhibit A (Lipatov et al., "Thermodynamics of Polymer Blends," Polymer Thermodynamics 
Library, VoLl, Lancaster, PA, 1997, 7 pgs.) which states that "Utracki 15 considers all the 
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mixtures of polymers as blends that may be either miscible or immiscible." Exhibit B (Utracki, 
Polymer Alloys and Blends, Thermodynamics andRheology, New York, NY, 1990, 6 pgs.) 
defines ''polymer blend" as "a mixture of at least two polymers or copolymers," and "miscible 
polymer blend" as a "polymer blend homogenous down to the molecular level." Thus, simply 
disclosing one or more particular polymers in a laundry list of polymers and the "blends thereof 
does not specifically teach a miscible polymer blend, particularly one with an active agent 
therein, as recited in Applicants' claims. That is, there is no specific disclosure that includes a 
combination of polymers that inherently forms a miscible blend AND can control the delivery of 
an active agent in a tunable manner, which is a goal of the active agent delivery systems of 
Applicants' invention. 

Accordingly, it is respectfully submitted that neither Hossainy et al. nor 
Whitbourae et aL provide an appropriate §102 rejection. "[I]t is not uncommon that a 'species' 
maybe patentable, that is, satisfy sections 101-103, notwithstanding a prior art 'genus' n (e.g,, In 
re Ornitz, 376 R2d 330, 336, 153 USPQ453, 458 (CCPA, 1967). Furthermore, "a prior genus 
which does not explicitly disclose a species does not anticipate a later claim to that species" 
(e.g., D. Chisum, Chisum on Patents, Volume 1, Release No. 94, §3.02[2][b] page 3, line 9 to 
page 4, line 2). 

Applicants respectfully submit that neither Hossainy et al. nor Whitbourne et al. 
specifically exemplify or provide an enabling disclosure of the presently claimed "species," i.e., 
an active agent delivery system that includes an active agent and a miscible polymer blend. It is 
well settled that prior art under 35 U.S.C. § 102(b) must sufficiently describe the claimed 
invention to have placed the public in possession of it. Such possession is effected if one of 
ordinary skill in the art could have combined the publication's description of the invention with 
his own knowledge to make the claimed invention. Accordingly, even if the claimed invention 
is disclosed in a printed publication, that disclosure will not suffice as prior art if it is not 
enabling. 

To be legally operative as effective prior art, "a reference must . . . enable one 
skilled in the art to make the anticipating subject matter." PPG Indus., Tnc_ v. Guardian Indus. 
Corp., 75 R3d 1 558, 1566, 37 U.S.P.Q.2d (BNA) 1618, 1 624 (Fed. Cir. 1996), subsequent 
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appeal, 156 F.3d 1351, 48 U.S.P.Q.2d (BNA) 1351 (Fed, Cir.), reh'g, en banc, denied, 1998 U.S. 
App, LEXIS 30846 (Fed. Cir. 1998) (citing Chester v. Miller, 906 F.2d 1574, 1576 n. 2, 15 
U.S.P.Q.2d (BNA) 1333, 1336 n.2 (Fed. Cir. 1990) and In re Donohue, 766 F.2d 531, 533, 226 
U.S.P.Q. (BNA) 619, 621 (Fed. Cir., 1985)). The single reference must describe the claimed 
invention, including all claim limitations, with "sufficient clarity and detail to establish that the 
subject matter existed in the prior art and that such existence would be recognized by persons of 
ordinary skill in the field of the invention/' Crown Operations Int'l, Ltd. v. Sohitia Inc., 289 F.3d 
1367, 1375, 62 U.S.P.Q.2d (BNA) 1917, 1921 (Fed. Cir. 2002), reh'g denied, 2002 U.S. App. 
LEXIS 13283 (Fed. Cir, 2002) (citing In re Spada, 91 1 F.2d 705, 708, 15 U.S.P.Q^d (BNA) 
J 655, 1 657 (Fed. Cir. 1990) ("the reference must describe the applicant's claimed invention 
sufficiently to have placed a person of ordinary skill in the field of the invention in possession of 
it"); and Diversitech Corp. v. Century Steps, Inc., 850 F.2d 675, 678, 7 U.SJP.Q.2d (BNA) 1315, 
1317 (Fed. Cir. 1988)). Furthermore, "invalidity based on anticipation requires that the 
assertedly anticipating disclosure enabled the subject matter of the reference and thus of the 
patented invention without undue experimentation." Elan Pharms., 346 F.3d at 1052. 

Despite this lack of an enabling disclosure of the presently claimed species, i.e., 
an active agent delivery system that includes an active agent and a miscible polymer blend, the 
Examiner asserts the theory of inherency. Applicants earnestly disagree with the Examiner's use 
of this theory. For inherency to apply, the missing descriptive information must necessarily be 
present in one of the cited documents such that one of skill in the art would recognize such a 
disclosure, "To establish inherency, the extrinsic evidence 'must make clear that the missing 
descriptive matter is necessarily present in the thing described in the reference, and that it would 
be so recognized by persons of ordinary skill 1 " fin re Robertson. 49 USPQ2d 1949 (Fed. Cir. 
1999) quoting Continental Can Co. v. Monsanto Co.. 20 USPQ2d 1746 (Fed. Cir. 1991)). See 
also MPEP 2112. 

At least because there is no specific disclosure that includes a combination of 
polymers that inherently forms a miscible blend AND can control the release of an active agent 
in an adjustable manner, there can be no recognition by one of skill in the art that Applicants' 
claimed invention is necessarily present. Inherency must be a necessary result, not merely a 
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possible result. "'Inherency . . . may not be established by probabilities or possibilities. The mere 
fact that a certain thing may result from a given set of circumstances is not sufficient'" (In re 
Robertson. 49 USPQ2d 1949 (fed. Cir. 1999) quoting In re Oelrich. 212 USPQ 323 (Fed. Cir. 
1981)). Furthermore, Applicants' claimed invention would be inherent only if there is at least a 
reasonable likelihood that one of skill in the art could have discovered or recognized it without 
specific guidance. That is, the subject matter relied upon must be disclosed in a manner to place 
it in possession of the public. (See, e.g., Akzo N. V. v. United States Int'l Trade Comm'n , 1 
USPQ2d 1241 (Fed, Cir. 1986)). Clearly, this is not the situation with the documents cited by 
the Examiner. Applicants respectfully request reconsideration and withdrawal of the rejections 
under 35 U.S.C. §102. 

With respect to the obviousness rejections, "[t]he fact that a claimed species or 
subgenus is encompassed by a prior art genus is not sufficient by itself to establish a prima facie 
case of obviousness, In re Baird, 16 F.3d 380, 382, 29 USPQ2d 1550, 1552 (Fed. Cir. 1994)" 
(e.g., M.P.E JP. § 2144.08). Applicants respectfully submit that neither Hossainy et al. nor 
Whitbourne et al. provide guidance for one of skill in the art to select, as a polymer blend for an 
active agent delivery system, a miscible polymer as recited in the present clajms. 

In evaluating lack of disclosure regarding an obviousness rejection, the Court of 
Customs and Patent Appeals stated that "[s]ilence in a reference is hardly a proper substitute for 
an adequate disclosure of facts from which a conclusion of obviousness may justifiably follow." 
(See In re Burt and Walter, 148 U.S.P.Q. 548, 553 (C.C.P.A 1966)). 

Applicants respectfully submit that the selection of the particular relationships 
between the polymers and the active agent such that controlled delivery occurs is not a matter of 
routine experimentation and optimization of the composition. Absent Applicants 1 disclosure of 
the various parameters and their relationships, one would not be guided to obtain the claimed 
invention. This is particularly true in view of the very general teachings of Hossainy et al., 
which do not even suggest the use of a miscible polymer blend as advantageous relative to other 
polymer blends. 
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As such, Applicants respectfully submit that the present claims are not obvious 
over Hossainy et al. or Whitboume et al. Applicants respectfully request reconsideration and 
withdrawal of the rejections under 35 ILS.C. §103. 

Summary 

It is respectfully submitted that the pending claims 1-74 are in condition for 
allowance and notification to that effect is respectfully requested. The Examiner is invited to 
contact Applicants' Representatives, at the below-listed telephone number, if it is believed that 
prosecution of this application may be assisted thereby. 



Respectfully submitted 
By 

Mueting, Raasch & Gebhardt, P.A. 
P.O. Box 581415 
Minneapolis, MN 55458-1415 
Phone:(612)305-1220 
Facsimile: (612) 305-1228 
Customer Number 26813 



Ann M. Mueting VT \ 

^ Ree. No. 33.977 ^ — 3 



Reg. No. 33,977 
Direct Dial (612) 305-1217 



CHK.11HCATE UNDER 37 CFR 61.8: 

The undersigned hereby certifies that the Transmittal Letter and the paper(s), as described hereinabove, are being 
transmitted by facsimile in accordance with 37 CFR § 1.6(d) to the Patent and Trademark Office, addressed to Mail 
Stop Amendment, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450, on this 28th day of 

June, 2006, at (Central Time). 
Name: Deb Schurmann . 
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ANATOLY E. NESTEROV 



POLYMER THERMODYNAMICS LIBRARY, VOL. 1 
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INTRODUCTION TO POLYMER ALLOYS 
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1.1 Historical Outline of the Industrial Development of Polymer 
Alloys and Blends 

The contemporary reader of polymer blend literature may be under the impression that 
blending is a recent development. When asked to name the first polymer blend an audience 
usually casts about 70% of its votes for "Noryr, 25% for ABS, with the remaining 5% for 
? various blends listed in Table 1 .2 latex in the text- 

£ This lack of historical perspective on the commercial development of polymer alloys and 

J blends, PAB, is due to their rapid growth in importance during the 1980's. For example, in 

» 19$7 3 it was estimated That 60 to 70% Of polyolcfins and 23% of other polymers were sold 

: as blends (but not necessarily identified as such). Furthermore, while during the late 80's the 

i annual growth rate (AGR), of the plastics industry was 2 to 4%, that of PAB was 9 to 11% 

while the AGR Of engineering blends was 13 to 17 % . Clearly, the plastics industry is moving 
* toward more complex systems. Whereas the use of polymers in composites and filled plasties 

I is nearly 29%, the use of unmodified neat resin has shrunk to less than 50%. The future will 

i bring a further increase of complexity in the form of mulricomponent/multifunctional 

i blends, foamed and reinforced PAB with more emphasis on enhanced optimization of 

j material performance through processing. 

I 1.1.1 Definitions 

* 

\ Id the context of this volume the following terminology will be used: 

i 

\ (i) polymer, polymeric material or resin with linear, branched or crosslinkcd structure 

whose degree qf polymerization exceeds 50 to 70. 
(ii) copolymer, polymeric material synthesized from more than a single monomer. 
(Hi) engineering polymer (BP), a pTOcessablc polymeric material, capable of being formed 
to precise and stable dimensions, exhibiting high performance at the continuous use 
temperature above 100°C, and having tensile strength in excess of 40 MPa. 
(n?) polymer blend (PB) t a mixture of at least two polymers or copolymers. 
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(v) homologous polymer blend (HPB), a mixture of two homologous polymers, usually 
narrow molecular weight distribution fractions of the same polymer. 

I(vi) miscible polymer blend (MPB), polymer blend homogenous down to the molecular 
level, associated with the negative value of the free energy of mixing; 
AG„ AH m < 0. 

(vii) immiscible polymer blend, any PB whose AG,,, = AH m > 0. 

(viii) compatible polymer blend, a utilitarian term indicating a commercially attractive poly- 
mer mixture, normally homogenous to the eye, frequently with enhanced physical proper- 
ties over the constituent polymers. 

(ix) polymer alloy (PA), an immiscible PB having a modified interface and/or morphology. 

(x) compatibitization, a process of modification of interfacial properties of an immiscible 
polymer blend, leading to the creation of a polymer alloy. 

(xi) engineering polymer bhnd (EPB), a PB or PA either containing or having properties of 
the EP. 

It is clear that the miscibility of PB 7 being defined in terms of the equilibrium thermody- 
namics, must be considered only within the range of independent variables (temperature, 
pressure, molecular weight, chain structure, etc.) under which the free energy of mixing is 
negative. Note that observed miscibility of a given polymer pair is insufficient for generaliza- 
tion of such behavior to other pairs of the same polymers or to another set of physical 
conditions. 

As will be discussed in Part 2, the condition for AG m < 0 can exist only if the binary 
polymer-polymer interaction coefficient, xn> is negative. There are three contributions to 
dispersion forces, free volume and the specific interactions. Their relative magnitude 
and the temperature dependence is shown schematically in Fig. 1.1. In the Figure the 
dependency on the lefi is most frequently observed in low molecular weight solutions, while 
thai on the right in polymer blends. The UC5T and LCST indicate the upper and the lower 
critical solution temperature respectively. For UCST < T < LCST the mixture is miscible, 
i.e. for PAB the miscibility vanishes on heating above the LCST. In consequence, blending 
PB above LCST leads to a state of miscibility in the finished product which depends on the 
kinetics of phase separation during the post-processing cooling stage. 

The rate at which the thenriodynamic equilibrium can be achieved depends on the 
driving thermodynamic force, i.e. the polymer-polymer interaction coefficient, and the 
resisting Theological forces, i.e. the diffush/ity. For example, it can be calculated that for 
polyolefin blends, where the interaction coefficient xiz-*0, ^ e ^ me * or thermodynamic 
equihbrium, depends on the low self diffusion coefficient. As a result the polyolefin blends 
prepared in a common solvent may .show miscibility, whereas those prepared by mechanical 
mixing apparent inimistibiliiy. Only detailed studies of the tendency of these blends to mix 
or to separate over a long period of tunc can answer the question of their true thermody- 
namic miscibUiiy- However, miscible or not, most polyolcfin blends are compatible, with an 
enhancement of their physical performance responsible for the predominance of blending in 
the polyethylene industry. 

Another term which needs further explanation is polymer alloy (PA). The general rela- 
tion between blends and alloys is shown in Fig. 1-2- PA constitutes a specific sub-class of PB. 
Virtually all high performance engineering blends arc alloys. For practical reason PA can be 
subdivided into two categories: (A) those in which the compatibilization leads to very fine 
(usually sub-micron) dispersion so the molded part will show neither streaking nor excessive 
weld-line weakening, and (B) those where some compaubiUzer is added in order to fecflitate 
the formation of the desired morphology in a subsequent processing step. Most PA'S belong 
to category A (e.g. BASF Ultranyl polyphenyleneether/polyamide blend). DuPont Sclar- 
PA polyamide/ ionomer blend (to be added to polyolefln and then blow molded) can serve 
as an example of category B. The methods of detecting poJymer-polymer miscibility arc 
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Fig. 1.1 Schematic representation of the temperature variation of the interaction parameter, Xn (solid 
Kne) and its components; 1. dispersion forces, 2. free volume, and 3- specific interactions. The resulting 
graph (a) represents interactions encountered mostly in solutions with upper and lower solution tem- 
peratures, UCST and LCST respectively, whereas graph (b) is more typical of polymer blends where 
only LCST is visible. {Pwerson and Robert, 1978). 
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dj$cussed in Part 2.6. In most cases, since ihese do not allow for direct determination of 
either phase diagram, AG m , AH m or Xu? they can only be taken as measures of apparent 
rru'scibilicy. The most popular of these is a plot of the compositional dependency of the glass 
transition temperature, T g . The presence of two T^s is taken as an indication of immisdbil- 
ity. In fact, detection of a single concentration dependent T B Only signifies that the size of the 
blend domains is below 15 nm. In Fig. 1.3 low frequency storage modulus is plotted as a 
function of temperature. The broken lines represent the behavior of neat polymers, the solid 
of 50:50 blend. The sudden drop of a modulus is associated with onset of molecular thermal 
motions in the region of T r The four Schematics illustrate; 1. misdblc, 2. immiscible, 3. 
partially irascible, and 4 immiscible blend with fine dispersion and broad glass transition 
region. 







Fig. 1.3 Schematic representation of temperature dependence of storage shear modulus for pgrymcT A, 
polymer B (wJid lines) and their 50:50 mixture (broken line). Case ()) A and B are misdblc, Case (2) 
A and B arc immiscible, Case (3) The miscibility is limited io low concentration of A in B and B in A, 
Case (4) Blend with fine dispersion (compatibilizcd). 



1.1.2 Development of Commercial Alloys and Blends 

In Table 1.1 the dates of commercialization of major thermoplastics are listed- The table is 
intended to highlight main steps in development of plastics industry. The interested readers 
will find more exhaustive information in monographs on the subject (Winding and Hiat. 
1961; Mason, 1972; Schwartz and Goodman, 1982; Seymour, 1982; Morawttz, 1985). 
Table 1.2 provides a more complete listing of commercial polymer blends. Blending of 
rubbers predates that of thermoplastics by nearly a century. The original idea of gaining 
extra performance by blending must be credited lo Thomas Hancock, who by mixing natural 
rubber with gutta percha obtained a mixture which was easily applied for waterproofing 
cloth. 

Polyvinylchloride has been known in laboratories since 1872 but became commercial 
only in 1927 after the advantage of plasticizatjon was discovered. However, development of 
acrylonitrile rubber (NBR), and in 1942 the discovery of its ability to permanently plasticize 
PVC spurred rapid penetration of the market. The PVC/NBR blend was the first commer- 
cial thermoplastics blend in the modern sense of the word. In the same year, 1942, Dow 
Chemical Co. introduced Styralloy«22 (a precursor of interpenetrating polymer network 
materials, IPN), of polystyrene and polybutadieoe. Thus the term "alloy" for the first time 
was used in reference to a polymeric mixture. In 1942 development of mechanical mixtures 
of NBR with poly(5tyreneK;o-acrylonitTilc), SAN, (known as ABS type A) was an important 
step in starting a flood of polymer alloys and blends. As one may note in the lists of 
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